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We propose a novel problem called influence maximization for unknown graphs, and
propose heuristic algorithms for the problem. Influence maximization is the prob-
lem of detecting a set of influential nodes in a social network, which represents social
relationships among individuals. Influence maximization has been actively studied,
and several algorithms have been proposed in the literature. The existing algorithms
use the entire topological structure of a social network. In practice, however, com-
plete knowledge of the topological structure of a social network is typically diffi-
cult to obtain. We therefore tackle an influence maximization problem for unknown
graphs. As a solution for this problem, we first propose a heuristic algorithm, which
we call IMUG (Influence Maximization for Unknown Graphs). Through extensive
simulations, we show that the proposed algorithm achieves 60–90% of the influence
spread of the algorithms using the entire social network topology, even when only
1–10% of the social network topology is probed. These results indicate that we can
achieve a reasonable influence spread even when knowledge of the social network
topology is severely limited. On the other hand, our results also suggest that a strat-
egy used in IMUG is not appropriate for several types of social networks. So, in
this thesis, we then extend the method of probing used in our previous algorithm,
IMUG, and propose an improved influence maximization algorithm for unknown
graphs, which we call IMUG-RF (InfluenceMaximization for UnknownGraphs with
Random Flight). IMUG-RF greedily probes the node with the highest expected de-
gree and also periodically probes a randomly selected node in the network. Through
simulation experiments, we show that IMUG-RF can successfully identify influential
seed nodes in real social networks.
